Turnover, change of composition with rate of cell growth and effect of phenylxyloside on synthesis and structure of cell surface sulfated glycosaminoglycans of normal and transformed cells.
The synthesis of sulfated glycosaminoglycans was analysed in mouse fibroblasts during the transition from exponential growth to quiescent monolayers. 'Normal' Swiss 3T3 fibroblasts were compared with SV40 transformed 3T3, C6, ST1 and HeLa cells. p-Nitrophenyl-beta-D-xyloside, an artificial acceptor for glycosaminoglycans synthesis, was used as a probe. Exponentially growing 'normal' 3T3 cells synthesized both dermatan sulfate and chondroitin 4-sulfate, retaining the latter and releasing the former to the medium. Upon reaching quiescence these cells switched to retention of dermatan sulfate and release of chondroitin 4-sulfate. SV3T3 cells synthesized several fold less sulfated glycosaminoglycans than 'normal' 3T3. Even though SV3T3 cells are able to synthesize dermatan sulfate, they only retained chondroitin 4-sulfate, never switching to retention of dermatan sulfate. These results indicated that the transition from rapidly proliferating to resting G0 state in normal cells is accompanied by a switch from chondroitin-sulfate rich to dermatan-sulfate-rich cells. This switching was not observed with transformed cells, which are unable to enter the G0 state. Phenylxyloside caused a several fold increase in glycosaminoglycans released to the medium in both cell types, but it did not interfere with either growth rate or cell morphology. Particularly the phenylxyloside treatment led to an increase of more than 10-fold in production of dermatan and chondroitin sulfate by SV3T3, C6, ST1 and HeLa cells. This demonstrated that transformed cells have a high capacity for glycosaminoglycan synthesis. Analysis of enzymatic degradation products of glycosaminoglycans, synthesized in the presence of phenylxyloside, by normal and transformed cells, led to the finding of 4- and 6-sulfated iduronic and glucuronic acid-containing disaccharides. This result indicated that the xyloside causes the synthesis of a peculiar chondroitin sulfate/dermatan sulfate, in both normal and transformed cells.